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REMARKS 

Applicants respectfully request reconsideration and 
allowance of the pending claims. 

I . Status of the Claims 

Claims 48, 52, 53, 59, 61, 67-69 remain pending, and claims 
7 0-71 have been added. 

Claim 48 has been amended to clarify that the nickel layer 
is deposited with an internal compressive stress during the 
throughput of 14 to 22 MTO, which is supported at paragraphs 
[0019], [0020], [0036], and [0051]. The claim has been amended 
to emphasize that the electrolyte "consists essentially of" the 
specifically recite elements, and the complexing agent must be 
2-hydroxypropanoic and/or propanedioic and not other complexors. 
Claim 48 has also been amended to describe the fact that with 
the bath, substrates, not just one substrate, are coated during 
the process as described by the claim. While of course one 
sliilled in the art would know that there is not a new bath and 
new process for each successive substrate, and therefore 
substrates is inherent, there is also literal support in the 
specification at, for example, [0002], [0020], and [0030]. 
Claim 48 has also been amended to specify that the nickel layer 
being deposited is a nickel-phosphorus layer, as supported, for 
example, in [0013] . And support for "hypophosphite" added to 
claim 48 may be found, for example, in paragraph [0004] . 

Support for new claims 70 and 71 can be found in paragraphs 
[0023] , [0027] , and [0028] . 

II. Claim Rejections under 35 U.S.C. §103 (a) 
A. Over Harbulak et al. 4,483,711 etc. 
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Reconsideration is requested 
as being obvious over Harbulak et 
1,243,134 and Parker (3,887,732); 
231 063. 



CEDE 2118.1 
PATENT 

of the rejection of the claims 
al. (4,483,711) in view of GB 
and further in view of GB 1 



1 . The Claimed Invention 

Claim 1 as amended is directed to a method for electroless 
deposition of a nickel-phosphorus layer with internal 
compressive stress on a substrate, where the method has the 
following requirements: 



a) the bath consists essentially of: 

i) nickel acetate , 

ii) a hypophosphite reducing agent, 

iii) a complexing agent selected from the 
group consisting of 2-hydroxypropanoic acid, 
propanedioic acid, and a combination thereof, 

iv) an accelerator, 

v) a stabilizer, and 

vi) optionally other components selected 
from the group consisting of phosphorus, 
additional metals, and finely divided particles 



b) the source of nickel is nickel acetate having an 
initial concentration of 0.048 mol/L to 0.105 mol/L; 

c) throughput of 70 to 110 g/L nickel; 

d) the stabilizer is of a specific metal-specific 
anion present in a starting concentration of 0.1 to 2 
mg/L; 

e) buffered to a self-regulating pH between 4.0 and 
5.2; and 
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f) deposition rate of 7 yym/h to 14 yym/h with internal 
compressive stress throughout a throughput of 14 to 
22 MTO. 

Applicants' method as defined by claim 1 is directed to the 
electroless deposition of nickel layers having internal 
compressive stress. By selecting the various parameters in the 
especially preferred embodiment now manifested in amended claim 
48, applicants are able to achieve this at 1 MTO, at 2 MTO, at 3 
MTO, and so on through at least 14 MTO, 15 MTO, 16 MTO, 17 MTO, 
or more, up to 22 MTO. See paragraphs [0020] and [0036] . This 
layer having internal compressive stress is characterized by a 
stress that results in internal compaction (decrease in volume) , 
thereby leading to a nickel layer that is pore-free and crack- 
free. See applicants' specification at paragraph [0020]. This 
is in sharp contrast to a metal layer having tensile stress, 
which is a force that causes elongation, or an increase in 
volume. Not all metal layers have a compressive stress. As 
amended, the claim makes clear that the complexing agent is 2- 
hydroxypropaneoic acid and/or propanedioic acid, and that it is 
not glutamic acid. 

Generally speaking, therefore, applicants' invention as 
manifested in claim 48 provides a nickel-phosphorus coating 
which has internal compressive stresses to promote pore- and 
crack-free coating, and it is deposited at a high throughput 
rate with long bath life measured in MTOs . The problems with 
prior processes are documented in applicants' paragraphs [0001] 
through [0012]; and the achievement of the invention is stated 
succinctly in [0013] : 
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The invention is based on the task of specifying an 
electrolyte for electroless deposition of metals, 
from which uniform, pore-free and crack-free metal- 
phosphorus coatings with constant layer properties 
and high phosphorus contents can be deposited at an 
elevated deposition rate over a long period of time. 

The Office asserts the invention is obvious essentially 
because a) Harbulak et al. teach a nickel-based process having 
certain of the characteristics of claim 48, b) GB '134 teaches 
15-20 MTOs, and c) Parker et al . suggest internal compressive 
stresses . 

With regard to the MTOs, Harbulak et al . achieved just 6.4, 
7.8, and 8.1 turnovers with their process (Table 3).^ GB '134 
teaches how to achieve 15-20 MTOs with its process. Combining 
the two references, the Office then asserts that since the GB 
'134 process achieves 15-20 MTOs, it would have been obvious and 
simple optimization to get 14-22 MTOs from Harbulak et al . ' s 
process : 



As to the exact number of throughputs provided by the 
bath, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made 
to modify Harubulak to optimize the amount of 
turnovers that can be provided as suggested by '134 
to provide a desirable reuse of the bath, as Harbulak 
teaches that more than 8 turnovers can be provided, 
and does not provide an upper limit, and '134 teaches 
that a desirable range of metal turnovers when 
plating nickel with an electroless bath that includes 
a nickel metal base salt, reducing agent, complexing 
agent, accelerator and stabilizer is 15-20 times and 
therefore, since, as discussed in MPEP 2144.05, 
"[W]here the general conditions of a claim are 
disclosed in the prior art, it is not inventive to 



^ The Office gratuitously characterizes this as "more than 8 
MTOs." This is misleading, because in fact the maximum 
turnovers Harbulak et al . achieved was 8.1. 
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discover the optimum or workable ranges by routine 
experimentation." [Office action, page 9.] 



Continuing on page 10, the Office concludes 

...it would have been obvious to optimize the 
turnover amounts, which are shown to be a result- 
effective variable by Harbulak et al.^ and GB '134. 
[Office action, page 10.] 



Section 2144.05 of the MPEP, upon which the Office relies here, 
goes on to state in subsection II B: 

A particular parameter must first be recognized as a 
result-effective variable, i.e., a variable which 

achieves a recognized result, before the 
determination of the optimum or workable ranges of 
said variable might be characterized as routine 
experimentation. In re Antonie, 559 F.2d 618, 195 
USPQ 6 (CCPA 1977) (The claimed wastewater treatment 
device had a tank volume to contractor area of 0.12 
gal./sq. ft. The prior art did not recognize that 
treatment capacity is a function of the tank volume 
to contractor ratio, and therefore the parameter 
optimized was not recognized in the art to be a 
result-effective variable.) See also In re Boesch, 
617 F2d 272, 205 USPQ 215 (CCPA 1980) (prior art 
suggested proportional balancing to achieve desired 
results in the formation of an alloy.) 



Harbulak et al . ' s only guidance on MTOs is that they 
provided a process which lasts through a maximum of 8.1 MTOs 



^ Applicants respectfully disagree that Harbulak et al . show MTOs 
to be result-effective. Harbulak et al . provide no discussion 
whatsoever as to what factors affect MTO. But it is a moot 
question because GB '134 does appear to show that MTOs can be 
increased by using glutamic acid-based complexing agents. 
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before bath decomposition. The Office proposes on page 9-10 of 
the Office action that this person of ordinary skill would see 
from the GB '134 reference that 15-20 MTOs can be achieved, and 
then proceed to "optimize the turnover amounts." But just how 
would this person do so? GB'134, upon which the Office relies 
for teaching that MTOs can be increased, gives specific 
guidance : 

In practice, using a conventional electroless nickel 
plating bath consisting of an aqueous solution of a 
soluble salt such as nickel sulfate hexahydrate and a 
soluble hypophosphite such as sodium hypophosphite 
monohydrate, the phosphite concentration resulting 
from the oxidation of the hypophosphite ions 
continues to build up until the threshold of nickel 
phosphite solubility is reached at which time 
precipitation will occur. This phenomenon has been a 
major problem in connection with the use of 
electroless nickel plating baths inasmuch as 
precipitation of nickel phosphite leads to 
spontaneous decomposition of the bath around the 
initially formed precipitate. [GB '134; page 1, lines 
30-45. ] 



In accordance with the present invention, it has now 
been found that effective control of the formation 
and precipitation of nickel phosphite in electroless 
nickel plating may be achieved through the use of a 
bath comprising an aqueous solution of a water 
soluble nickel salt, a water soluble hypophosphite 
and glutamic acid or a water soluble salt thereof. It 
has been found that glutamic acid and its water 
soluble salts are highly effective chelating or 
complexing agents in electroless nickel plating baths 
and impart superior stability without deleteriously 
affecting the rate of nickel deposition, (emphasis 
added_[GB '134; page 2, lines 25-45.] 
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One skilled in the art seeking to increase MTOs from 
Harbulak et al . ' s 8.1 maximum to GB '134's 15-20, therefore, 

could only deduce that to do so, he or she must use "glutamic 
acid and its water soluble salts" in the baths because they 
"prevent or substantially minimize the formation and 
precipitation of nickel phosphite and [such baths] may be 
operated for more extended periods of time than available prior 
art baths without decomposition." There is no suggestion in 
GB'134 as to how to achieve 15-20 MTOs from a bath which uses 2- 
hydroxypropanoic acid and/or propanedioic acic and does not 
contain glutamic acid. 

Other than glutamic acid, the only teaching in any of the 
references before the Office of how to achieve applicants' 14 to 
22 MTOs is in applicants' specification; i.e., the teaching to 
perform the very specific method of applicants' invention, which 
is manifested in the express requirements of the preferred 
embodiment of claim 48. Accordingly, 1) this overall 
combination of requirements is not disclosed or suggested by 
Harbulak et al . as admitted on page 5 of the Office action; 2) 
the GB'134 reference provides emphatic reasons why one seeking 
to modify Harbulak et al . ' s process to increase its MTOs should 
use glutamic acid as the complexing agent; and 3) the GB'134 
reference provides absolutely no reason to modify Harbulak et 
al. to satisfy the specific requirements of claim 48. 
Applicants therefore respectfully submit that the cited art 
shows MTO to be result-effective and optimizable only by 
incorporating glutamic acid; which necessarily and specifically 
leads to a bath which lacks the express requirements of claim 
48. 

Similarly, Harbulak et al . ' s process is not stated to 
provide a coating with internal compressive stresses. Parker et 
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al. teach how to achieve internal compressive stresses with 
their process, but not with Harbulak et al . ' s process. Yet the 

Office is asserting essentially that since Parker et al . teach 
how to obtain internal compressive stresses with the Parker 
process, it would have been obvious how to obtain internal 
compressive stresses with the GB ' 134 -modified Harbulak et al . 
process : 



It further would have been obvious to modify Harbulak 
in view of '134 to control bath conditions to apply 
the nickel plating with internal compressive stress 
as suggested by Parker in order to provide desirable 
increase in adhesion to the substrate, as Harbulak in 
view of '134 teach to provide nickel electroless 
plating with phosphorous, and Parker teaches that 
when providing nickel plating with phosphorous, the 
plating can desirably be performed to provide 
compressive stress in the plating so that increased 
adhesion to the substrate is provided. [Office 
action, page 10.] 

Parker et al. determined that internal stress is result- 
effective based on phosphorus content and coating thickness: 



It has been found that the residual stress of a 
nickel-phosphorus coating deposited on a metal 
substrate may be controlled by varying the phosphorus 
content of the coating and for some substrates also 
by varying the coating thickness. Parker et al . ; 
col. 3, 12-15. 

Other than varying the P content and thickness -- neither 
of which is a critical element of applicants' claim 48 -- , the 
only teaching in any of the references before the Office of how 
to achieve applicants' required internal compressive stresses 
throughout bath life is in applicants' specification; i.e., the 
teaching to perform the very specific method of applicants' 
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invention, which is manifested in the express requirements of 
the preferred embodiment of claim 48. Accordingly, 1) this 
overall combination of requirements is not disclosed or 
suggested by GB ' 134-mof led Harbulak et al . ; 2) Parker et al . 
provide emphatic reasons why one seeking to optimize the 
GB ' 134-modif ied Harbulak et al.'s process to achieve internal 
compressive stress should optimize thickness and P content; and 
3) Parker et al. provide absolutely no reason to modify Harbulak 
et al. to satisfy the specific requirements of claim 48. 
Applicants therefore respectfully submit that the cited art 
shows internal compressive stress to be result-effective and 
optimizable only by optimizing P content and thickness; which 
does not lead to a bath having the express requirements of claim 
48. 

Claim 48 is therefore patentable because 

a) Harbulak et al. do not disclose all the claimed 
requirements, including, as admitted on page 5 of the Office 
action, i) deposition rate, ii) nickel concentration, iii) 
throughputs/MTOs, iv) self -regulating pH, and v) internal 
compressive stress; and 

b) modifying the Harbulak et al . process according to the 
teachings of the cited GB'134 and Parker et al . references does 
not lead one to a process having all the express requirements of 
claim 1. 

The other pending claims are patentable for these same 
reasons and by virtue of the other elements they require. For 
example, none teach the narrow requirements of the especially 
preferred embodiments of claims 70and 71. 
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CONCLUSION 

In view of the foregoing, applicants respectfully request 
reconsideration and allowance of the pending claims 48, 52-53, 
59, 61, and 67-71. 



Respectfully submitted, 

/paul fleischut/ 

Paul Fleischut, Reg. No. 35,513 

SENNIGER POWERS LLP 

17th Floor 

100 North Broadway 

St. Louis, Missouri 63102 

(314) 345 - 7000 
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